The first precision measurements of the relative intensities of X-ray lines were those of Duane and Stenstr6m2 on the K series of tungsten and Duane and Patterson3 on the L series of tungsten and the K series of molybdenum. The relative intensities of the, K series lines of rhodium are given in curves shown still earlier by Duane and Hu4 in their study of absorption and emission frequencies.
The first precision measurements of the relative intensities of X-ray lines were those of Duane and Stenstr6m2 on the K series of tungsten and Duane and Patterson3 on the L series of tungsten and the K series of molybdenum. The relative intensities of the, K series lines of rhodium are given in curves shown still earlier by Duane and Hu4 in their study of absorption and emission frequencies.
Further interest in the experimental determination of the relative intensities of X-ray lines has been stimulated by the recent extension5 to X-ray spectra of the rules which Burger and Dorgelo6 have given for relative intensities in the optical region.
We have recently redetermined the relative intensities of the strong L series lines of tungsten and the K series lines of molybdenum, and have also studied some of the copper K series lines and the weaker lines in the tungsten L spectrum. Our investigations were made by means of the ionization method used by Duane and his collaborators. Our apparatus, however, had several improvements over that with which their work w.as performed. The crystal table could be turned with precision through a few seconds of arc, and its position read on the G&n6voise scale with which the spectrometer was provided. The employment of tubes with watercooled targets permitted the use of much'more power than that used in the previous experiments. The source of power was a new high-capacity storage battery capable of furnishing 50,000 volts and allowing operation of the tube at high power for much longer intervals than before.
For the experiments on the molybdenum spectrum we used tubes with water-cooled molybdenum targets. For the study of the tungsten and copper spectra we had a tube with a water-cooled anode which consisted of a tungsten button embedded in copper. The copper K lines were emitted strongly from the copper part of the target. The radiation used in the spectrometer emerged from the tube through a very thin mica window on the end of a long arm.
Except in the investigation of the molybdenum K,B doublet, the reflected beam of X-rays entered the ionization chamber through a very thin mica window, as in the experiments of Duane to' K in the first order, and have found for the average value 7.7:1. Duane and Patterson gave 6.3 for the first order and 5.46 for the second order. They obtained these ratios by assuming the intensity of each peak to be proportional to the height of the peak above the base-line. This method is sufficient for a first approximation; but, since both the ,B and -y lines are doublets of unequal wave-length separation, a better method is probably to take the area under each peak as proportional to the intensity. This we have done, and we have also applied corrections, in the case -of the 'y line, for the critical absorption due to the target. In these determinations the variation of the voltage and the tube current through a fairly wide range appeared to have no effect upon the relative intensities. The measurements of relative intensities such as al: 13, and 132: Y1, for which the ratio predicted by the extension of the rules of Burger and Dorgelo is 9:5, is of great interest. In our researches such determinations were complicated by the absorption in the target; consequently our results are not of great value in testing theoretical predictions. We found a, to be slightly less intense than ,13, and 132 to be less than twice as intense as ,y. The correction for absorption, however, could not bring both ratios to the value of 9:5, for it would change both in the same direction.
More detailed accounts of these investigations will appear soon. We wish to acknowledge our indebtedness to Professor William Duane, who suggested this problem and has given much valuable criticism.
